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{57! [Absslract] 

[Objec:ts (jf the Inverttion] The new aikaiine protease which has powerful activity also to insoluble protein, such as not 

only fiisibflity protein but a keratm, is offered. 

lEiements of the invention] Ailcaiine protease which has the following physicochemical property. 

fat An operation and substrate specificity/ : act on protein ancf a peptSde, and the mechanism of an end moid cuts the 

peptide iini<age, and generate the oligopeptide and the amino acid of tow moiecuiar weight Moreover, powerfui activity is 

shown also to insoiubie protein, such as a keratin. 

(b) in stabie pi-^: 30 degree C and Ihe pt ocess^fng conditfons; of 24 ho;;-; ■itabip pH 1 ,5-12,0. 

(c) Optimum pl-f is 1 1 0--1 1 5. wfien cua&n is macte ftrto a «i.ibs5jr<3^e. a k;'; j-fin is made info a substrate, it is 
12.0 or more. 

(d) Specific activity ; when casein is made into a substrate, it is about 1 , 100 (PU/mg protein), and when a keratin is made 
irJto a subsfrate, it is about 3,300 (KU/mg protein). 




CLAifiAS 



j;Ciaim{s)] 

(Ciairn 1] Ail^aline prote;3&e which has; thefc'-i-D/^i'^g Mi-y-iicochetmccsi ptoperly 

(a.i An operation and sLibstrate specificity : act on protein and a peptids, and the mechanism of an end moid cuts the 
peptide linkage, and generate the oligopeptide and the amino actd of low molecular weight. Moreover, powerfui activity is 
shown also to insoluble protein, such as a keratin. 

(b) in stabie pH 30 degree C and the processing conditions of 24 hours, it is stable atpH 1.5-12.0. 

(c) Molecular weight ; in an SDS etectrophoresis method, the average molecular weight from about 20,000 ammo add 
sequaice is 18, 150- 

(£t) isoelectric point : it is 10,0 (isoelectric focusing) or more, 

{e} Specific activity : when casein is made into a substrate, it is about 1,100 (PU/mg protein), and when a keratin is made 
into a substete, it is about 3,300 (KU/mg protein), 

[Claim 2] FurBiermore, alkaline protease according to claim 1 which has the following physicochemical prop^iy. 
(f) Optimum pH : optimum pH is 11, 0-1 1,5, vMm casein is made into a subsfr^e, and when a keratin is made into a 



substrate, it is 12.0 or more. 

(g) Optimum temper^ure : the optimai operative temperature is 70-75 degrees C, when casein is made into a suiKtrate, 
and when a keratin is made into a substrate, it is 85-70 degree C. 

(h) Stable temperature : in ihe processing conditions for [ pH ] 7,0 or 10 minutes, it is stable to 60 degrees C irrespective 

of addition of caidum, and additive-free. 

(1) inhibition: Aithough activity is not checl<ed by EDTA (ethyienecfiaminetetraacetic acid), it is p'evented in PhUSF 
{phenyimsttiane sulfonyi fuii OF?A(DO) and SS! (Streptomyces suiiSiisirj inhibitor). 

[Claim 3] The gene w^ich shows a!!<a!ine protease according to claim 1 to the array table vs^ich carries out a code, and 
the array number 1. 

[Claim 4} Alkaline protease accorcSng to daim 1 which has the amino acid sequence shown in an array table and tte 
array rtumber 2. 

[Claim 5] Alkaline protease according to daim 1 obtained from allffllophltfc AcSnomyces NOKARUDiOPUSHiSU 
{Nocarciiopsis) ****. 

[Ciaim 6} NOKARUDIOPUSi^lSU /ykallne protease according to daim 1 obtained from ESUP! (Noca-diopsis sp.) TOA-1 
share. 

[Claim 7| The manufacturing method of the ai kai me protease which comes, to contain tiie process which cultivates the 
microorganism which belongs to an alkaJophitic N0i<v^RUD10PUSH^SU group and has alkaline protease production 
ability accordngto claim 1, and the process which separates this aikialtne protease from the culture obtained at this 
process, 

[Ciaim 8| The alkaline protease manirfactunng method according to dami 7 Jo whicii cuifure of a mioroofganism is carried 
out ^wth the alkalinity of pH 8,0-1 1 ,0 at the culture temperature of 1 5-35 degrees C in the first half. 
[Claim 9] Said microorganism is NOKARUDIOPUSHISU. ESUPI Alkaline protease manufacturing method accordng to 
daim 7 which is TOA-1 ^are. 

[Claim 10] NOKARUDIOPUSHISU ESUPi TOA-1 sha-e (PERM P-18676}. 



DETAILED OESCRtP^ON 



[Detailed Description of the Invention] 
[0001] 

[Field of the invention) this Invention - a icerattn ~ it is related with the new alkalophlllc Actinomyces which has new 
alk#ne protease wlti high resolution. Its martufacturing method, and tttis alkaline protease producUon ^iiity. 
[0002] 

[Descnption of the Pnor Art] A!i<alinc piote^^e r an f-nzyme v^hich hy<*olyzes proteinic peptide linkage specifically m an 
aik^i field and is widely used in tndusti y. such food, fiber, leather, and a detergent, a group which ft is knovm that 
such alkaline protpasp will be Vfl-ieii p o jui.€d by mi-^-ooiqani'sms such as moid yeast andbactpiia and is called the 
so-cailed aikafophilic microorganism - it is produced aiso by the microarasntsm 

[0003] As ^kalin? prot03'5€ piodu edfnmths Jkakp t-c- 3i i\ n enti on ed above manyenzjmes for example 

JP 7-63366 B JP B JP f^^^fl B fX<. ; -v^i -^'^ - s ^dlH nti-aicphili^ Bacillus baoiiius ^re already 

known and development i^ n ami/ furS-oi-d a^ an -^vip «. •^■''■t.'-qent^ Moreover tht AH 101 -"hare alkaline protea=;e 
{JP 2 255087 A) to produce the B18 1 haie aikdine p o^ease (JP <^o3*:>8 E to pioduce aie kno^ n a-, a th<irmo^tdbie 
enayme obtained fiom the same aikdlophilic Edcillu b i,i!lus Ho\\» ei itis'^eidon mo n about Hie t,n,teasp hn,h thf 
alksiophilic AUinoniy>-eS! vhich is. the !=<3me dik aiophdic mic icjorgdniy n pfodut e» but is the en/yme i igr Bio! Dtwrn 
0)> of the Streptomyce?. ongin slightly 3'' 44 1974 the alkaline protea&e Biotech Biochem 56 f2) 2m 250 
1992) of 1382 shares of Thermoacttnomyces gnaups HS to produce, the alkaline protease (J.Apfrf.Sacteriot., 69. 520-529, 
1990) which NOKARUDIOPUSHlSUDASSOlVlBiRE! OPC-210 produce are reported. 

[0004] On Uie other hand when applying a protea'^e to detergents it is pointed out that the enzyme «vhirh acts good also 
to insoluble protan '•uth ai, a keratn is des,iiab!» (Mm .^j ^ ^- =i 322 193*^) Mor«over the ^ase where a 

protease is applied to th-^ ii ing agent ot l -^^ - lei a bath f loi,r di am --iot mnd a urculation 

organ bath a toilet bo ^yl -^i a -t--hinj it-- fa c ^-^ capacity \ hkh di'-a --smbies powerfully 

theinsolutiepKtein ni h hi-ici > * ^ - ^ uie arounU >0 de.^ret-^, C animdkr^i. 

l--^!atin una hait iirt c -^teia-^nt dnd 3 f le >ent cleaning aqent 

have the pH in an alkaii tieid from ihe relation of a combinaton presentation, the enzyme blended with these has the 
optimal alkaline protease. 

[OOOa] Furthermore, hair, feathers, etc. wiitch use a keratin as main protein are important as a manufacture raw material 
of the i,sst«int: s hn,h t-- tht? mn o dtid in \ fn h th«n osynthesis is impossib!« Ho ei,ei in th« pi c^-^nt onditioi the 
cysteine of th« (t?n aikabl-^ amount for an e^(,e3^i /e leaction <,ondition wit be dw'^oinpo ed and viHd /a^- v«ry bad 
themiidhidtoly^i apptc schei. sue h ai. pioiease prov.e<j.*:jng weip dejbtred rurthentiore if jn anglt* ft^dther^ titt of j 
cow and a water buffalo which are discarded tn liarge tjuanftttes as an unused resoutce in devdoping countries consastof 
useful amino acid and peptide liquid and hydroiyzed vegetable protein can be manufactured by mitd hydrolysis, they are 
very useful for these oountnes as drugs <x supplements, such as art tnfusfon solution. The enzyme as a hydrolysis agent 
from the property for a keratin to swell in a Nigh alkali field In these cases, and to become easy to receive an operaion of 
an enzyme hss the optimal alkaline protease, 

[0006] Besides these applications, quasi dru^, such as refinement (improvement in aes^egc property) of depiiafion of 



detergents, such as a J«tcfien detergent, and a detergent for tabfexvare scmbbers, a housing detergent, and a fur (raw 
(e^er), siik, woo!, leather, etc., etc., a depitation cream, and a bathing agent, a corttact tens cfeaning agent, and the 
alk^tneproteasewhich was excellent in the appitcaflon of food processing, sucfi as a texture softener, a physic, a 
feagent, etc., etc, at the resoMng power of insduble protein are very more useful sft!!. 

[0007] To such an appiication, especiafly, in the resolving power of insoluble protein, such as a Keratin, conventional 
alkaline protease is inadequate, and development of the new alf^aline protease which has stilf more powerful kerain 

resolving power was desired, 

[0008] From such a viewpoint, this invention persons already discovered new alkaline protease, and have applied for the 
patent (JP,2000-060§47,A), This al!<aiine protease has small rrtoiecuiar weight, and it has tie outstanding proteolysis 
activity. However, tliere was a trouble that dispersion and m enzyme became £ the productivity of tJits enzyrne ] iarge the 
^»,'hole culture rapdly unstable by 1 0,0 or more pH. Therefore, development of stable alkaline protease is desired also in 
Hie high alkali field stably possibie [ production of an enzyme ]. 
[0009) 

[ProWem(s) to be Solved by the Invention] tie keratin excellent in this invenfion - it aims at off^tng the new alteline 
protease v/hich has resolution and the stability in a high alkali field, iVIoreover, this invention aims at offering the 
manufacSudng metiod fay which the new microorganism which produces the above-mentioned alteiine protease, and the 
above-mentioned alkaline protease using the microorganism were stabilized. 
[0010] 

[Means for Solving the Problem] the above situations - setiing - a keratin vvifh povv'erful artfii-^ers - as a result of mainly 
searching an alkalophilic Actinomyces for the microorganism which produces the alkaline protease which has resolution 
as a core, one share of Actinomyces belonging to the NOi-iARUDiOPUSHlSU group of good alkalinity finds out 
produdng target new alkaline protease efficiency and stably by aerobic culture, and came to complete this invention. 
[001 1] That is, this invention offers the new alkaline protease which hasfte following physicochemical property. 
[0012] (a) An operation and substrate specificity ; ac* on protein and a peptide, and the mechanism of an end mold cuts 
the peptide linkage, and generate the oligopeptide and tlie amino acid of low molecular weight. Moreover, powerful 
activity Is shovi^n also to insoluble protein, such as a keriattn. 

(b) In stable pH:30 degree C and the processing conditions of 24 houfs, it is stable by pH 1 .5-12.0. 

(c) iWoiecuiar weight : in an SDS ^ectrophoresis method, the average molecular weight from about 20.000 amino add 
sequence is 19,150. 

(d) Isoelectric point ; it is to o (isoelectric focusing) or riiore. 

(e) Specific activity : when casein is made into a substrate, it is, about 1 J 00 1 PU/mg protetn), and when a keratin is made 
into a substrate, it is about 3.300 iKU/mg protein), 

[0013] iTioreover, tJ-ie thing wriich comes to contain the process which cultivates the mtcroorganisin which the 
manufacturing method of ttte ;jbove rnerii;of)eci oh,-, ;3;kaiine protease by this invention belongs to an alkalophilic 
NOKARUDIQPUSHISU group, and ha-s sne fibov-^ mfrntioned alkaline protease production ability, and the process which 
separates this new alkaline prestcarsc from fhc c.uif..ifc obtained at this process - it comes out. The new strain which has 
the above-mentioned new ^kaline protease production ability by this invention further again is NOK.ARUDiOPUSHlSU. 
ESUPi It is TOA-1 share (PERM P-imTQ). 
[0014] 

[Embodimenf of the Invention] 'fhe alkaline protease offe.'ed by this inverttion is an enzyme which has the foilo\ving 

physicochemical property in addition to the ptopefty of above-mentioned (a) - (e). 

[0015] (f) Opiimum pH : optimum pH is 11.0--11,5, when casein is made into a substr erte, and when akeratin is made into 
a substrate, it is 12,0 or more, 

(g) Optimum temperature : the optimal operative temperature is 70-75 degrees C, v/hen casein is made into a substrate, 
and when a keratin is made into a substrate, it is 65-70 degrees C, 

(h) Stable temperature : in the processing conditions tor [ pH j 7,0 or 10 minutes, it is stable to 60 degrees C irrespective 
of addition of caldum, and additive-free 

(i) Inhibition: Although activity is not checked by EOT A {ethyienediaminetetraacetic acid), it is prevented in PMSF 
(phenyimethane sulfonyi full ORAIDO) and SSI (Streptomycessubtilisin inhibitor). 

[0016] The alkaline protease by this invenfion also hydtolyzes powerfully insoluble protein, such as a keratin vMch was 
hard to be decomposed, not only in fusibility protein, such as casein, but in the conventional protease Therefore, it is 
very effective if it is blended in order to raise a cleaning effect to fhe detergent for garments, or a softening agent and 
various detergents, or added by lock out removers, such as piping of an organ bath, a batii boiler, a bathroom gutter, and 
a circulation organ bath, a toilet bowl, and a vvashing-its-face dressing table dram. Furthermore, a keratin is applicable 
also to ammo acid manufacture of the peptide from tfie hair used as main proteiti, feathers. etc., a cysteine, etc. 
Moreover, it becomes possible to perform refinement (Imprcveriient in aesthetic property) of depilation of a fur {raw 
leather!, silk, v,.-ool. le?jtber, etc.. etc. on milder conditions "u-'hei'more, i! may be used in ttje very v/ide range industnal 
fields, such as coal chemical products, sucti as a deptlaton cream and a bathing agent, a meat softener or physic, and a 
reagent. Moreover, since the strain by this invention secretes the above-mentioned alkaline protease out of a fi.ingus 
body effictentiy, it is advantageous at me poira that the production can be performed efficient at a simple process. 
[0017] 

[Detailed Descriptjon of the Invention] The new alkaline protease fay this invention is producible u^ng a mfcnaorganism. 
Especially alkaline protease accordngto this invention preferably is an dkal0|::*>i!ic NOKARUDIOPUSHISU group, 
especially NOKARUDIOPUSHISU It is produced by ESUPI (istocardiopsis sp.} TOA-1 share. This sfrain is separated 



from the common house of Chigasa!^, Kanagawa by artificers. This strain is an aikaJophitic Actinomyces and has the 
mycoiogy-property sho\w be!ow. h additton, it \¥as an all^lophiiic microorganism, and by the usual oeutraf cuitee 
medium, it did not grow, or since growth svaa very poor, the bacteria stock used the altcattne culture medium of sodium- 
carbonate addition 1 ,0% on the occasion of examinaiion of the following mycdogy-property. 
[0018] (tie method of branching a morphoiogy property 1 spoaiiatton hypha, and gestait: - method of forming simple 
branching and direct-!i!<e 2 spore : The gestait of three spore in which aerial mycelkim divides and carries out a chan, 
and magnitude : a '***"* type smoothing and 0.5 mumxlQ Existence of mum grade 4 fiageiium : Existence which 
nothing 5 spore obtains : Nothing [0019j Physiol ogical propert>- 1 growth temperature requirement /pH : Liquefaction of 
15 - 40 / 73 to pH 132 geiatin : it carries out (it wii! liquefy in tiiree days), 

3) hydrolysis of starch ; the coagulation of 4 cleaning cow's rnili< to hydroiyse, and : which is not peptonizated : solidified - 
- generation of the 5 mdanin Mr. cotorifjg matter to be p8ptonf::ated in four days : U^iization nature (+ and;- which carries 
out ufiiization - utiliza«on is not carried out) of 6 each carbon source which is not generated 
a) L-arablnose : +b D-xylose : A +cD-gli(cose : +dO-fructose : +e sucrose : +f tnostol : +s L-rhamnose : +h raffirtose : +i 
D-mannito! : Growth situation in +7 each culture medium (the color on a grosvfh atuation md the front face of a dusts', 
the color on the rear face of a cluster, diffusion coloring matter) 

a) A sucrose nitrate agar medium : Afitrtess, white, coloriessness, thin ttesh-coior - pink b gfucose asparagine agar 
medium : Fitne^, white, coioriessness, a nothing c giycero! asparagine agar medium : Fitness, white, coiorlessness, 
nothing d starch and a mineral salt agar medium : A fitness, winte, coloriftssiiess, and light-brown-coior e thyrosin agar 
medium : fitness, white, coioriessness, light bro\w color, meianin-less f nutrient agar medium : Fitness, v/hite, 
colorlessness.-iess g yeast and a mait-agar culture medium: Fifne;;s. white, coioriessness,-! ess h oatmea! agar medium : 
Fitaess, white, coioriessness, thin flesh color - pink [0020] Bactei ia stoc.l< TOA-1 share has the description of an 
Actinomyces on an above-mentioned mycofogy-property, especially an above-mentioned morphology target. Then, tie 
group was searched according to "a cfassiftcatiort and identification" (the edited by Sodety for Actinomycetes Japan, 
2001 ) of an Actinomyces. First, since a bacteria stocl< contains oniy meso-diaminopimeltc acid in a ceii wait, a bacteria 
stock is considered to be a strain belonging to groups other than a streptomyces and KiNEOSUPORiA. Moreover, 
although the bacteria stock had tittle fragmentation of radic^ viable cell yarn, and zigzag-like hypha, it is Ml of 
fragmentaiion of aerial mycetium, and it was considered to be the Actinomyces of nocardio form, 
[0021] Then, 1 6SrDNA(s) of a bacteria stock were prepared according to the compendium (same as the above), and 
homology with Actinomyces each group was searched. Consequentiy, the kind whose bacteria stock corresponds 
completely although each strain of a NOKARUOIOPUSHiSU group and 94.7 - 87.6% of iiomoiogy were accepted was 
not accepted, it is NOKARUDIOPUSHl SU which has the highest homology, it was Alba, fi/loreover. 
NOKARUOIOPUSHiSU which is good alkalinity like a bacteria stock 96.7% and the tiomoiogy of DASSOiVtBIREi in the 
inside of a NOKARUDiOPUSiHiSU group were not so high. 

[0022] Nameiy, baderia stock TOA-1 takes ffiat it is good alkalinity etc. into consideration, and it is 
NOKARUOIOPUSHISU. It !s]udged as one strain of a dose relationship to Alba, and is NOKARUOIOPUSHISU. ESUPt 
it was named TOA-1 (Nocardopsis sp. TOA-1), In addition, a bacteria stock is ttie independent administrative agency 
National Institute of Advanced Industrial Science and Technology, it ****s in the patent living thing deposition pin 
center,farge also as that of trust number PERM P-18676. 

[0023] Sirice the culture condtion above-mentioned strain is m aik^ophiiic Actinomyces, it is necessary to perform the 
culture in an alkali field. As an approach for making a culture medum into alkalinity, it comes out excepttonaiiy, and a 
certain need is not and should just add a sodium carbonate or a sodium hydrogencarbonate in the usual culture medium. 
As a carbon source, monosaccharides, such as a glucose, soiuble starch, and a ceiiuiose, a polysaccharide, etc. can be 
used. As a nitrogen source, inorganic substances, such as a nitrate and ammonium salt, are begun and a urea, a 
peptone, dry yeast, a yeast extract, skim milk soybean powder, com steep liquor, casein, a meat extract, amino acid, etc. 
are used. Various mina'ai salt, for example, magnesium satt, potassium salt, sodium sait, phosphate, etc. may be added 
if needed other- than these carbon sources and nitrogen sources. As a source of aikali added to a aitture medium, 
carbonates, such as about 0.5 - 2.0% of sodium carbonate and a sodium hydrogencarbonate, or a sodium hyd'oxlds, 
ammonia, etc. can be used, and, as for pH of a culture medum, S.O to about 1 1 .0 are desirable. Culture is preferably 
performed the culture temperature of 20-40 degrees C in audi a culture medium, "****(! ng) or shaking aerobicaiiy during 
the 2nd - the 7th at 30-35 degrees C. The new alkaline protease by this invention is the basis of the above culture 
conditions, and is secreted and accumulated mainly into culture mediiim. 

[0024] independent in a kncN>fn puritic^ion method, in order to extract and refme the enzyme by this invention from the 
extraction above-mentioned culture medium of an enzyme - or it can use together and use,. Since tiiis ensyrne is 
secreted malniy out of a fungus fcsody {inside of culture medium), it can obtain crude enzyme liquid easily by ra-noving a 
fungua body by fittration or centrifugal separation, settting; by organic solvents, such as a salting-out, methanol by frie 
pui tfication metiiGd of further known [ caide enzyme / this ], for example, an ammonium sulfate etc., ethanof, and an 
;acet:one ■•■ indefsendent in the adsorpton process; ullrafiltrafion; gei-filtration-chromatography; ion-exchange- 
chromatography: cansi chromatography by a keratin etc.. and other various chromatographies — or it can use together 
and refine. 

[0025] It v.fll! be as follows if a desirable purification method is shown. First, saturated ammonium sulfate is added 80% to 
aftture filtrate, a salting-out is perfwmed, and the obtained precipitate is dissolved in tte buffer solution. Subsequently, a 
purification enzyme uniform in SDS electrophoresis can be obtained by performing ion exchange chromatography by 
CM-Toyopeari eSOM (TOSOH CORP. make) and DEAE-Toyopeart 660M {company make). 

[0026] The property of Sie alkaline protease by property this invention of m enzyme is as being shown below. In addition. 



an activity measurement metliod shai! say fte following approach to below. 

[0027] After mixing SOrnM glycine i NaCI'NaCH bufter-sotution (pHI ) 0) 1 9 mt contaning prote^isje act!vit> meastfrement 
method CcJsein 0 6% with 0 Un! tsn^vrn* liquid nukir-g it leact for 10 mtnulefc at Wdev^retis^C jddtnj a 2ml 0 11M 
tivhl 3ro?K--5tn. ?Kad s=oiution sno f. titting for 30 m>\ '-<- -^t 3? dejr,»es= C if filtt^rs. by filtet p ap t^r Nbv Af/v antfC Cc 
[idOSC Sijbs=rs:{uerifiy 0 5nii of this, fiiinste i-i <j o s ' ■• ' '^M sodium c;3ti:ion.st«"^okj!)on 0 5mlofphHK>i 
reagents dikited further 3 times is added, after ****. it is turtfier left tor 30 minutes at a room temperature, and the 
ah=;crfcancp of nf^O nm is measured The amount of enzy'^'-e^ <,>iicn makes tn° abfcrban~p »quiv«lent to tne thwo'=an of 
1mn.rog inerea=;e in 1 minute i=; defined ^s protease acttv(t> 1 unit tlFUi by the bottom of the above mentit^ned 
Measuring condition. 

1002'^] J i,nil 'lOmM yKane / NaCI/NaOH butJer solution tpH12 0,' art; addt;d to the keiattn povdet ( iokvofcimatnnt of 
soma of kettitin 'Set. onipo->[i)0!i activity measunng methods and 0 1 moremi enzyme iiquid is added and <3 s.ti?jkffig 
{120rpm! IS asrried outft^r 1 hour, and it is made to react at 30 degrees C. Subsequently, 2.5ml of 0.11M tndilofoacetfc 
acfds IS added, a reaction is stopped, and itfi^es at 30 degrees C by filter paper N0[ by after / 30 minute standing / 
ADVANTEC Co., Ltd ] 6t; 2.5ml of 0.5M sodiunvcarbonate soiuttons fs added to 0.5m! of thts fiitrate, the phenol reagent 
diluted further 3 times is ft.irthsr left for 30 minutes at a room temperature after 0.5m! addition cfiurning, and the 
absoriiance of 660nm is measured. The amount of enzyme wWch makes the absorbance equivalent to the thyrosin of 
Imicrog increase in 1 0 minutes is defined as keraSn decomposftion acSvity 1 unit (IKU) by the bottom of the above- 
mentioned Measuring condition. 

[0029] (1) Act on an operation, substrate specificity protein, and a peptide, and the mechanism of an end mold cuts the 
peptide linkage, and generate the oligopeptide and the amino aad of low molecular weight, Moreover, powerful activity is 
shown also to insoluble protein, such as a keratin. 

[0030] (2) Based on optimum pH and the activity measurement method of Stability pH above, the effect of pH exerted on 
this enzyme was investigated. In addition, HCI/KCI (pH 1.0-1 .5). a g!ycine/NaCI/HC! (pH 2.0-3.0), an acetic add (pH 4.0- 
5.0), a phosphoric add (pH 6.0-7.0), a tris tiydrochtwc acid (pH 7,0-8.0}. a glydne / NaCi/NaOH (pH 8.0-12.0), and 
KCi/NaOH (pH 12,0-13.0) wa-e used as the buffer sotutioa The reiafive activity in each pH at the tirne of setting 
maximum of actiwty to 100 was shown in Fig. 1, Fig, 1 shows that the optimum pH oftfiis enzyme is 11.0-11,5 when 
casein is made into a substrate in 30 degrees C, and it is 12.0 or more when s keratin is made into a substrate, The pH 
stat^iity of tills ensyme was similarly shown in Fig. 2. After holding this enzyme ^ 30 degrees C in the buffer solution of 
each pH for 24 hours, the residual protease activity was shown as relative activity which set unsettled enzyme activity to 
100. Fig, 2 shows that tills enzyme is stable in very wide range pM region to pH 1.5-12,0 under the above-mentioned 
processing condition. 

[0031J (3) .*\ccording to optimum temperature and the statjie temperature above-mentioned activity measurement metiiod, 
the effect of the temperature exerted on this enzyme was investigated. The relative acfivitj,' in each temperature at the 
time of setting the maximum activit\' to 100 was shown in Fig. 3. The optimum temperature of this enzyme IS 70-75 
degrees C, when casein is made into a substrate, and Fig, 3 shows that it is 65-70 degrees C, when a keraSn is made 
infn a substrate, Moreover, after adding this enzyme to the 100 mU tris hydrochioric-add buffer solution {piH7.0) and 
holding for 10 minutes under the 40-80-degree C monograph affair of the range, the residua! protease activity was 
measured. The result was shown in Fig. 4. Fig. 4 shows that this enzyme is stable to 60 degrees C. fn addition, the 
eff ectiveness of caicium addition (lOmM) was not accepted about the tempersSure stability of this enzyme. 
[0032] (4) Mdeailar weight was about 20,000 vrfien the molecular weigh* of a molecular weight book enzyme was 
measured with the SDS electrophoresis method iWoreover, the array table mentioned iater and the average molecular 
weight computed from the amino add sequence of array number 2 publication were 19,150. 
[0033] (;5) When the isoelectric point of an isoelectric point book enzyme was measured with isoelectric focuang, the 
isodectric point was 10,0 or more, 

[0034] (6) The specific activity of a specific activity t5ook enzyme was measured according to the activity measurement 
method, in addition, protein concentration hydroiyzed the enzyme with the hydrochionc aad, and computed It by canning 
out the quantum of the generated amino add by the ninhydrin method. The enzyme used the purification preparation 
uniform in electrophoresis, Consequentty, the specific activity of tiiis enzytne was about 1 , 100 (PUimg protdn), when 
casein was made into a substrate, and when a keratin was made info a substrate, it was about 3,300 (KU/mg protein), 
{0a35] {7} inhibiiian PMSF (phetiyimethatie sulfonyf Ml ORAiDO) vAich is common enzyme inhibitor EDTA 
(ethyienediaminetetraacetic acid) And about SSi {Streptomyces sutatiiisin inhibitor), these investigated the efl'ect affect 
the activity of this enzyme. Each inhibftw was dissolved in SOi-nlVi tris hydroci-sioric-acid btiffer solution {pH9,0) so that it 
might become predetermined concentration, and processing was performed for 30 minutes at 30 degrees C after adding 
this enzyme. Subsequently, the constant rate was isolated preparativeiy from the processing solution and the residua! 
activity was measured according to the activity measurement method. ConsequKitiy , this enzyme was checked by 
PiWSF and SS! and did not receive inhitjition by EOTA. From ti'iis, it became dear that this alkaline protease was a serine 
protease. 

[0036] (8) The amino terminal sequence of an amino terminai sequence book enzyme was determined using the 
gaseous-phass amino add sequence analyzer {the Shimadzii make, PPSQ-21). The afray from the amino terminus of 
this enzyme to the 25th was shown below. 

Ala-Asp-iie-i! e-Giy-Gty-Leu-zya-Tyr-Thr-Met-Giy-Giy-Arg-Cys-Ser-Val-Giy-Phe-Ata-Ala-Thf-Asn-Aia-Ser [0037] (9) 
According to protocols, such as a base sequence, amino add sequence compendiums (far example, J.Sambrook, 
E.F.Fritsch, T.Maniatis: iWotecuiar Cioning.A Laboratory Manual, 2nd.ed.Cotd Spring Harbor Laboratory Press, 1989, 
etc ) and a used device, and a reagent kit. the gene of this enzyme andfte array of amino acid were determined. First, 



the local aray ofthis enzyme \-^a'i determined m order to design a primer. The purification enzyme was disassembiect by 
the lysyi ja oteinase after urea processing {Wako Pure Chem). and tiie ammo acid sequence was determinett for the 
obtaiined fiagrneritatiori by the gaseous- piiase airano acid sequence analyzer. Frorrs Ifie suitsiiie local array atid suitable 
amino termin?jl ^isquence whic:h wt?)-e Sioquired here, two f^inciss of oiigonudeotide pritjief; were c()mE)oundeci vAXh the 
phcifspho tsminodite method. The gene v/as; amplified by this prima- tiy PGR ;the fsrodud: mmie from r-sjornetr?!. and 
Gradient Therm obi od< 050-801} Consequffntiy, the specific magnification fragment --vas accepted before and after 
0. 5kbp. The gene of the perfect length who does the code of this enzyme from fjie genomic library of bactena stock TOA- 
1 by using this fragment as a probe was screened The DNA sequencer (the product made from LICOR, LlCOR-^000) 
which mal<es a principle a dideoxy ctsain termination method (S45?" F. Sanger et at. and f-^-oc. Natl, Acad Sci,. 74., 5463- 
1977) determined the base sequence of the obtained done. The base sequence (S64bp; was shown in the array table 
and the array nun-ii>er 1, Moreover, tfie ammo acad sequence (188 amino add) was determined based on the base 
sequence, and ttie an-iino acici set^uence was siiown in the array table and the anray number 2 
[0038] 

[Ey ample] Next, although the follov>flng examples explain this invention to a detail further, this invention is not limited to 

these. 

[0039] Example 1 Preparation NOK.ARUDIOPUSH: r--; ; ;.t -.'yiv..- ;:.jwder esUPt In 50ml (30 degrees C, stiaking 

culture dunng three days) of TOA-1 share prec-ulture iiquid they are skirn mtik 0.5% and a yeast extract. 0.1% and 
sodium carbonate which sterilized another and v-as- acided inoculation was earned out to the small jar fermsntsr into 
which 4000ml fpHI 0 5! of cuStLire media containifig 1 0% was put, and it cultivated by quantlty-of-airffow 1 v/v/min and 
fotationai frequency 200fpm for fritee days at 30 degrees C. After culture termination. at-lonsHntervals alignment 
separation of the culture medium v^as earned out by 9000 rpm for 10 minutes, and the fungus body was removed. This 
obtained 3,800ml of 30 PUmi crude enzyme 

[0040] Example 2 To the sn^t jar fermenter into vs^ich the 4000mf of the same culture media as the preparation 
example 1 of a purfficsion ^tzyme put. it is NOKARUDiOPUSHISU. ESUPf inoculation of tfie 50ml of tfie TOA-1 
share precuiture liquid was carried out. After cultivating ^is ill<@ an examj:rie 1 , 3,790mf of culture supernatants was 
obtained according to centrifugal separation. The protease activity in pHII.O of thfs digestive liquor was 29 PU(s)/ml. 
Subsequently, in additicsn, aftts- [ standing ] SOOOrprrj performed centrifugal separation to the dark pIsK^e af: 5 degrees C 
one whole day and night, and precipitate was collected until it became saturaSon to this digestive iiquor 80% about 
ammonium^sutfate powder. This precipitate was dissolved in 10mM phosphate buffer solution {pH7,0). and ft diaiyzed to 
this buffer solution using the cellulose tube. An ensyme is- made sdsorij after dialysis through Cfi^-Toyopean 65QM 
column which equilibrated the liquid m the dislysas^ with 1 Oit;:\imop.S f:i.:ffei solution ipM/ and it is 0-0.5M. Elutiw was 
carried out by the NaCI concentration gradient The acu-.-r,' fraction was passtKf after ttiatyzing an activity fraction through 
DEAE-Toyopeari BSOM column whioh eqiiilibrated with lOtrnV; tfsi. frydfochloriu-aad buffsi solution (pH9 0), and impure 
prokiirt wfiB mudn to «ds.orb. By purificytion of a top Norikaau ream. 17mj (specific actjwty: 1 .100 PU/mg) of 1940 PU/ml 
punficidion alK;jl(ne pfotease was obtained, and the recovery of enzyme activity was 30%. This fraction shewed the 
sfn^e band in SDS electrophoresis, and it was checked that it is uniform as enzyme protein. 

[0041] Example 3 Culture by the shaking culture and the smalt jar fermenter using a flask was performed using the same 
culture medium as the productivSy example 1 of an enzyme, and the productivity' of ths en.^yme loi eve-iy cultuie batch 
was compared. First; lOOmt of culture media was put into 500ml ******** flask, one pialijiuni loof^ of TOA- 1 shaie spores 
was inoculated from the aga' medium, and shaking culture was performed for fc;;,:i day^ t.>y 30 degrees C .;ind 1 30rpm. 
Protease activity svas measured for this culture pe: i'.-):;h -i.iitui;; 'r:-er!i;;:r-. -0 ;e;3m dp«f .vid a flask Moreover, 5 ream 
deed and the pfoteas-.e actr/ity for every t5,atdi vAsr;- -i-U ;:-: - ■ ;, ■:■.::=•; ■■.-. ■..c for trio cultuie usmg the compietely same 
sm^i jar fermenter a? an example 1 Consequer-.iiy ^i^-i- to 28 to 33 PU.'tnl by 38 to 41 PU/mi. and 

small jar fermenter culture, and there was almost no oisoe'sion in the activity by the culture batch tt became clear from 
this that the productivity of this enzyme was stable. 
[0042] 

[Layout Table] 

SEQUENCE L1STING<1 10> TOTO Ltd <--120> Novel Aikaiine-Protease-and Method-for-Preparing tiie Same<1 30> 
K10206'38<i60> ■t<210> K2H-- ■364<212-- DNA<213> Nocardiopsis Sp. TOA-1<400> Igcc gac ate ate ggtggcctc gcc 
tac acc atg ggc gijsi cgc 42Al.a .^^■> He He Gly Gly l..eu Ala Tyr Thr Mest Gly G!y Arg 1 6 1 0 tg; tcij gtc ggc tfe gcg gcc ace 
aac gcc tec ggc cagccc S4 Cys Ssr Val Gly Phe Ala Aia Thr Asn Aia Ser Gly Gin Prol 5 20 25 ggc ttc gtc acc gcc ggc cac 
tgc ggc age gtg ggg acc cag 126 GlyPhe Val Thr Ala Gly Mis Cys Giy Ser Vai Giy Thr Gin 30 35 40 gtc age ate ggc 
aacggc agg ggc gtc ttc gag cgc tec gtc 158 Val Ser He Gly Asn Gty Arg Gly Val Phe Glu Aj g Ser Val 45 SO ti'S ttc ccg ggc 
aac gac gcc gcc ttc- gtc egg ggc acg tccaac 21 0 Phe Pro G!y Asn Asp Ala Ala Pi-^e Val Arg Giy T hr Ser Asn 60 Q5 70 ttc 
acc ctg acc aac ctg gtc age cgc tac aac age ggc gcc. 25" r^he Thr Leu "fhr Asn Leu \.'al Ser .'^rg Tyr Asn Ser Gly Gly 75 
SO tac gcc acc gtc teg ggc tec age aeg geg ecc ate. cat tc g 23- "f'yr Thi Vai Ser Gly Ser Ser I'hr Ala Pro lie Gly Ser8'3 
90 95 cag gtc tgc cgc tec ijgc t:cc .acc acc gg r tyg ■ sc ig; qg r ? -.Sin V.jii Cy ;j A-3 Ser Gly Ser Thr Thr Gly Trp Tyr 
CysGly 100 105 1 10 acc att cag gcc cgc aac cag acg grgage lac ccg cag ggc 378 Thr lie Gin Ala Arg Asn Gin Thr Val 
Ser Tyr Pro Gin Giy 1 15 120 125 acc gtc cac age ctg acc egg acc tec gtg tgc gcc gag ccc 420 Thr Vai His Ser Leu Thr 
Arg Thr Ser Val Cys Ala Glu Pro 1 30 1 35 140 ggc gac tec gcg ggctcg ttc atctoc gga acc cag gcc cag 462 Gly Asp Ser Ala 
Gly Ser Phe He Ser Giy Thr G(n Aia Gin 145 150 ggc gtg acc tec ggc ggc tec ggc aac tgc cgc acc ggfl: ggc 504 Gly Val Thr 
Ser Giy Gly Ser Gly Asn Cys Arg Thr Giy Glyl 55 1 60 1 65 acg acc ttc tec cag gag gtc aac ax atg etc aac tec tgg 546 Thr 
Thr Phe Tyr Gin Giu Vaf Asn Pro Met Leu Asn Ser Trp 170 175 180 . ***«"*-**«. 

J machine ****** [0043] 



<210> 2<211> 188<212> PRT<213> Nocardiop^JS sp, TOA-1<400> 2Aia-Asp-ile-lte-Gty Giy Leu Ata Tyr Thr-Met-Oly- 
Gly-Argl 5 lOCys Set Vai G!y Phe Aia Aia Thr Asn Aia-Ser-Giy-Gln-Pro iei20 2JjGly PheVat ThrAtaGty HisCysGly 
Set- Val Giy ThrGIn 30 35 40 Val Ser lie Gly Asn Giy Arg G!y Va! Phe G\u Arg Ser VaS 45 50 55 Phe Pro Gly Asn Asjp Ala 
Ala Phe Vai Arg Giy Thr Ser Asn 80 65 70 PheTiir Lm TSir Asn Leu Vaf Ser Arg Tyr Asn Ser Gly Giy 75 80 Tyr AiaThr 
V'sjl SerGly Ssr Ssr Ttir Al<3 Pro lie Gly Ser 8590 95 Gin \'<v Cv; A-g Se=- Giy Ser Thr ThrGly Trp Tyr Cy-iGly 100 105 1 10 
Thr lie Gin Aia Arg Asn Gin Tlir Vai Ser Tyr Pro Gin Qy 1 15 120 125 Thr Val i-lis Ser Leu Ttir Arg Ttir Ser Val Cys Ala 
Gill Pro 1 30 1 35 1-10 Gly Ser Aia Gly Ser Phe lie Ser GlyThr Gin AlaGin I'lS 150 Giy Vai Thr Ser Gty Gly Ser Gly 
AsnCys Arg Thr Giy Givl 55 160 165 Thr Thr Phe Tyr Gfn Glu Va! Asn Pro Met Leu Asn Ser Trp170175 180 Asn Leu Arg 
Leu Arg Thr 185 186 



DESCRiPTiON OF DRAWNGS 



[Brief Descfiptfon of (tie Draxwrigs] 

IBCMlOS J.l Qr®:0;-.f?^.l 's a gcaph which shows the optimum pH of the alkaline protease by this invention. 
?i5raw)na 21 6rawna 2 fs a g-aph which shows the stability pH of the allcaline protease by this invention. 
fPrawing 3) Draw; ha 3 is a ^aph which shows the optimum temperature of the aikafine f»-otease by this invention. 
fPrawing 4] Drawiha4 is a graph which shows the stabfe temperatore of the alkaline protease by tiis invention. 
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